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(54) EPOXY RESIN AND FTS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain an epoxy resin which can be made into a water- 
base soln. or dispersion and forms a water-resistant coating film when 
cured with a curative such as a polyamideamine by reacting a polyester 
resin having a specified number of carboxyl groups in the molecule, with 
an epoxy resin having a specified number of epoxy groups in the 
molecule. 

CONSTITUTION: An epoxy resin of the formula [wherein R1 is a 2-1 GO 
linear, branched, or cyclic dicarboxylic acid residue; R2 is-C6H4C(R3) 
2C6H4-(wherein R3 is H or methyl); n is 20-500; and m is 1 or 2] having 
a mol.wt. of 1,500-50,000 is obtd. by reacting a polyester resin having at 
least two carboxyl groups in the molecule and formed by reacting a 
polyhydric alcohol having a polyoxyethylene chain in the molecule (e.g. 
polyethylene glycol) with a polycarboxylic acid (e.g. maleic acid) or its 
anhydride with an epoxy resin having at least two epoxy groups in the 
molecule (e.g. one obtd. by reacting bisphenol A with epichlorohydrin). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Glaim(s)] 

[Claim 1] The epoxy resin of the molecular weight 1500-50000 expressed with the following structure 

expression. 

[Formula 1] 

CHa -C H -CHa -O -R^-O -CHa -CH-C Ha -O ~C - -C -O - 
^O'^ OH O O 



(CH,CHjO)„-C -r*-c 



-CHz-CH-CH»-0-R»-0 -CHz-CH-CHa 
OH \o/ 

R1 expresses the straight chain of carbon numbers 2-10, branching, or an annular carboxylic acid among [type. 

Moreover, R2 shows C6H4C(R3)2C6H4. R3 shows H or CHS here.] 

[Claim 2] The epoxy resin according to claim 1 characterized by n being 20-500. 

[Claim 3] The epoxy resin according to claim 1 or 2 characterized by m being 1 or 2. 

[Claim 4] The manufacture approach of the epoxy resin of the molecular weight 1500-50000 by which it is 
making [ react ]-polyester resin [ which has two or more carboxyl groups in the intramolecular which the 
polyhydric alcohol which has a polyoxyethylene chain, a multiple-valued carboxylic acid or its acid anhydride is 
made to react to intramolecular, and is obtained ], and epoxy resin which has two or more epoxy groups in 
intramolecular characterized. 

[Claim 5] The manufacture approach according to claim 4 characterized by using 1.5-2.2Eq of multiple-valued 
carboxylic acids to lEq of hydroxyl groups of polyhydric alcohol. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention offers the new epoxy resin used in the coating field, the adhesives field, 

etc. 

[0002] 

[Description of the Prior Art] An epoxy resin is resin which usually contains in intramolecular the compound 
which has two or more epoxy groups, and is used combining various kinds of curing agents. 
[0003] In this case, an epoxy resin gives the hardened material which was [ adhesion / a water resisting 
property ] excellent by the crosslinking reaction of an epoxy group and a curing agent, or the crosslinking 
reaction between epoxy groups. Since it is such, the epoxy resin is widely used in the coating and the adhesives 
field. On the other hand, in the field of a coating and adhesives, the aquosity-ized system attracts attention from 
the handiness of coating or an adhesion technique further from the work environment side. 

[0004] Although the epoxy resin obtained at the reaction of bisphenol A and epichlorohydrin is mainly used in the 
field of a coating and adhesives, this epoxy resin is insoluble in water. 

[0005] Therefore, it was common to have used conventionally amine system curing agents, such as a 
denaturation amine which created the epoxy resin emulsion which added the surface active agent to the epoxy 
resin, and carried out emulsification distribution, and gave this epoxy adduct as a curing agent at polyamide 
polyamine, aromatic amine, or this, in the aquosity-ized system which uses an epoxy resin, aquosity-izing it. 
[0006] Thus, it is indicated by JP,49-34734,B, JP,51-33825,B, JP.52-787,B. etc. as a technique made into an 
epoxy resin emulsion using a surface active agent. 

[0007] However, each epoxy resin emulsion indicated by the above-mentioned official report has a bad water 
resisting property, and the application of use is limited. That is, after film formation, when it uses together with a 
polyamide amine and coating is carried out, if waterdrop is dropped on a paint film, the part will milk, marks will 
remain and a finery paint film will not be obtained. This is considered because it exists in the condition of having 
distributed without the surfactant of a hydrophilic property hardening in a paint film. 

[0008] Moreover, it is indicated by JP,60-31 853,8 as a technique which introduces a hydrophilic component into 
an epoxy resin. This technique emulsifies an epoxy resin using the epoxy resin resultant which a mean molecular 
weight 4000, or the polyethylene glycol and epoxy resin of 6000 are made to react under existence of a 
etherification catalyst by 1/1 equivalent ratio of a hydroxyl group/epoxy group, and is acquired. Although a water 
resisting property improves considerably compared with the case where an above-mentioned surfactant is used, 
it is not yet enough. 

[0009] The weight per epoxy equivalent of the epoxy resin resultant acquired becomes 150000 or more, and this 
reason is presumed because bridge formation with a curing agent is inadequate on the occasion of hardening. 
[0010] 

[Problem(s) to be Solved by the Invention] Aquosity-izing is possible and this invention aims at offering the new 

epoxy resin which is excellent in a water resisting property, and its manufacture approach. 

[0011] 

[Means for Solving the Problem] By making the carboxyl group of polyester resin and the epoxy group of an 
epoxy resin which have two or more carboxyl groups react to the intramolecular which the polyhydric alcohol 
which has a polyoxyethylene chain, a multiple-valued carboxylic acid, or its acid anhydride is made to react to 
intramolecular as a result of repeating research wholeheartedly, in order to solve the above-mentioned technical 
problem, and is obtained, this invention person discovers that the epoxy resin which is excellent in a water 
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resisting property is obtained, and came to complete this invention. 

[0012] That is, this invention relates to the manufacture approach of the epoxy resin of the molecular weight 
1500-50000 by which it is making [ react ]-polyester resin [ which has two or more carboxyl groups in the 
intramolecular which the polyhydric alcohol which has a polyoxyethylene chain, a multiple-valued carboxylic acid, 
or its acid anhydride is made to react to the epoxy resin of the molecular weight 1500-50000 expressed with the 
following structure expression, and intramolecular, and is obtained ], and epoxy resin which has two or more 
epoxy groups in intramolecular characterized. 
[0013] 
[Formula 2] 

CH2-CH-CHa-0-R»-0-CHi-CH-CH2-0-C-R'-C-O- 

^q/ oh o o 

(CH,C HaO) . -C -R^ - C 

II il 
V o o J« 

-CHa-CH-CH2-0-R» -O -CHz-CH-CHa 
OH 

[0014] R1 expresses the straight chain of carbon numbers 2-10, branching, or an annular carboxylic acid among 
[type. Moreover, R2 shows C6H4C(R3)2C6H4. R3 shows H or CH3 here.] As for the several n repeat of the 
oxyethylene chain (CH2CH20) of the repeat unit in the structure expression of this invention, it is desirable that 
it is 20-500 practically. If the dispersibility over water worsens and n becomes large from 500 on the other hand 
in being smaller than 20, it is in the inclination for a water resisting property to be spoiled, and is not desirable. 
[0015] Although R1 in the structure expression of this invention shows the residue of the carboxylic acid of 
carbon numbers 2-10, it does not ask a straight chain, branching, or how annular. As a multiple-valued carboxylic 
acid or its acid anhydride, an amber acid, a maleic acid, boletic acid, an adipic acid, sebacic acid, isophthalic acid, 
terephthalic acid, hexahydrophthalic acid, methyl hexahydrophthalic acid, a tetrahydrophtal acid, methyl TEORA 
hydrophthalic acid and a methylene tetrahydrophtal acid, methyl, a methylene tetrahydrophtal acid, its acid 
anhydride, etc. are mentioned, for example. 

[0016] Water-dispersion worsens and is not desirable when the carbon number of a multiple-valued carboxylic 
acid is larger than 10. R2 in the structure expression of this invention is C6H4C(R3)2C6H4 or C6H4C(R3) 
2C6H40CH2CH(OH) CH2C6H4, and R3 shows H or CH3. These show the residue of the epoxy resin obtained by 
the reaction of bisphenol A or Bisphenol F. and epichlorohydrin. 
[0017] 
[Formula 3] 

(CHaCH20>.-C-R*-.C- 

II II 

V O O 

[0018] As for the several m repeat of the above-mentioned repeat unit, 1 or 2 are desirable. Since molecular 
weight becomes [ m ] large in vain in being larger than 2, viscosity becomes high and handling becomes difficult, 
it is not desirable. 

[0019] The molecular weight of the epoxy resin of this invention is 1500-50000. case molecular weight is smaller 
than 1500 — the number of n of the oxyethylene chain of a repeat unit — small — not carrying out — it does 
not obtain but becomes that in which water-dispersion was inferior. On the other hand, when molecular weight is 
larger than 50000, the crosslinking density of an epoxy group is made to fall and physical properties after 
hardening, such as a water resisting property, worsen. 

[0020] The epoxy resin of this invention can be obtained by the following manufacture approach. That is, the 
epoxy resin of this invention can be obtained by making two or more epoxy resins react to the polyester resin 
and intramolecular which have two or more carboxyl groups in the intramolecular which the polyhydric alcohol 
which has a polyoxyethylene chain, a multiple-valued carboxylic acid, or its acid anhydride is made to react to 
intramolecular (henceforth the first process), and is obtained (henceforth the second process). 
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[0021] The typical thing of polyhydric alcohol which has a polyoxyethylene chain in intramolecular is a 
polyethylene glycol, and the several n repeat of the oxyethylene chain of a repeat unit has the desirable thing of 
20-500. 

[0022] A multiple-valued carboxylic acid or its acid anhydride does not ask a straight chain, branching, or how 
annular. As a multiple-valued carboxylic acid, a maleic acid, hexahydrophthalic acid, an amber acid, boletic acid, 
an adipic acid, sebacic acid, isophthalic acid, terephthalic acid, methyl hexahydrophthalic acid, a tetrahydrophtal 
acid, methyl TEORA hydrophthalic acid and a methylene tetrahydrophtal acid, methyl, a methylene 
tetrahydrophtal acid, its acid anhydride, etc. are mentioned, for example. 

[0023] The epoxy resin known from the former which bisphenol A, or Bisphenol F and epichlorohydrin are made 
to react to intramolecular with the epoxy resin which has two or more epoxy groups, and is obtained is 
mentioned. 

[0024] It is desirable to make the carboxyl group of a multiple-valued carboxylic acid into 1.5-2.2Eq to lEq of 
the hydroxyl group of polyhydric alcohol at the reaction of the first process which obtains polyester resin from 
polyhydric alcohol, a multiple-valued carboxylic acid, or its acid anhydride, in using a multiple-valued carboxylic 
acid as an acid component. In using an acid anhydride as an acid component, one acid-anhydride radical is 
equivalent to two carboxyl groups. 

[0025] When a carboxyl group is smaller than 1.5Eq, since the epoxy resin obtained macromolecule-izes beyond 
the need and the viscosity of a system rises, it is not desirable. Moreover, when larger than 2.2Eq, since the rate 
of an end epoxy group decreases in the second process, it is not desirable. 

[0026] In the case of the usual esterification reaction, the reaction condition of the first process applies 
correspondingly. Reaction temperature is 250 degrees C or less, and when using a multiple-valued carboxylic 
acid as an acid component, as for a reaction catalyst, it is desirable to use an acid catalyst or an alkaline 
catalyst if needed. If an acid anhydride is used as an acid component, at the low temperature around 100 
degrees C, it is possible to make it react by use of a non— catalyst or the catalyst of a minute amount, and 
macromolecule quantification can also be further prevented in this case. 

[0027] The reaction of the second process of the polyester resin which has a carboxyl group in intramolecular, 
and the epoxy resin which has two or more epoxy groups in intramolecular needs to make 1 Eq or more of the 
epoxy group of an epoxy resin react to lEq of the carboxyl group of polyester resin. In order to prevent 
macromolecule quantification of the epoxy resin of this invention, it is desirable to make into 1.5Eq or more the 
epoxy group of an epoxy resin which has two or more epoxy groups in the above-mentioned intramolecular. 
[0028] The reaction temperature of the second process has 100 degrees C - desirable 150 degrees C. and it is 
desirable to use an alkali catalyst on the occasion of a reaction. As an alkali catalyst, amine compounds, such as 
hydroxides, such as a sodium hydroxide and a potassium hydroxide, triethylamine, 2-ethyl-4-methylimidazole, 
and benzyl dimethylamine, or triphenyl phosphine can be mentioned, for example. 

[0029] The epoxy resin of this invention is water solubility, and since the hardening paint film which uses 
together with a curing agent, hardens and is obtained is excellent in a water resisting property, it can be used for 
constituents for covering, such as various coatings and adhesives. 
[0030] 

[Example] Although an example is given and this invention is explained hereafter, this invention is not limited to 
these examples. In addition, the "section" in an example shows the weight section. 

[0031] The polyethylene-glycol 43.1 section of a mean molecular weight 3000, the polyethylene-glycol 56.1 
section of a mean molecular weight 8000, and the maleic-anhydride 4.2 section were added to the 4 Thu 
openings flask of 1L equipped with example 1 thermometer, the capacitor, and the agitator, it heated at 120 
degrees C, the reaction was continued for 3 hours, and the polyester resin which has two or more carboxyl 
groups in a molecule was obtained. Subsequently, the triphenyl phosphine 0.2 section was added as the 
bisphenol A mold epoxy resin 20.9 section with weight per epoxy equivalent 1 90, and a catalyst, the reaction was 
performed at 1 20 degrees C for 4 hours, and the resultant was taken out 

[0032] The equivalent ratio of a polyethylene glycol / maleic anhydride / epoxy resin is 1/2/2.6. The infrared 
absorption spectrum of a product and 13 C-NMR analysis were performed, and structural analysis was 
performed. In the infrared absorption spectrum, when characteristic absorption was in 1720cm-1, existence of 
ester has been checked. In NMR, existence of the ester of a polyethylene glycol and a maleic acid has been 
checked by absorption (64 ppm and 68 ppm). Existence of the ester of an epoxy resin and a maleic acid has 
been checked by absorption (73 ppm and 74 ppm). Moreover, number average molecular weight was about 2600 
by GPC analysis. It is presumed that the matter expressed with a structure expression according to claim 1 by 
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the above thing was obtained. 

[0O33] The polyethylene-glycol 100 section of a mean molecular weight 8000 and the anhydrous methyl 
hexahydrophthalic acid 4.1 section were added to the 4 Thu openings flask of 1L equipped with example 2 
thermometer, the capacitor, and the agitator, and the polyester resin which heats at 120 degrees C, is made to 
continue a reaction for 3 hours, and has two or more carboxyl groups in a molecule was obtained. Subsequently, 
the triphenyl phosphine 0.2 section was added as the bisphenol mold epoxy resin 12.3 section and a catalyst with 
weight per epoxy equivalent 190, the reaction was performed at 120 degrees C for 4 hours, and the resultant 
was taken out. 

[0O34] The equivalent ratio of a polyethylene glycol / anhydrous methyl hexahydrophthalic acid / epoxy resin is 
1/2/2.6. Structural analysis of a product was performed like the example 1. In the infrared absorption spectrum, 
when characteristic absorption was in 1720cm-1, existence of ester has been checked. In NMR, existence of the 
ester of a polyethylene glycol and hexahydrophthalic acid has been checked by absorption (64 ppm and 68 ppm). 
Existence of the ester of an epoxy resin and a maleic acid has been checked by absorption (73 ppm and 74 
ppm). Moreover, number average molecular weight was about 4000 by GPC analysis. It is presumed that the 
matter expressed with a structure expression according to claim 1 by the above thing was obtained. 
[0O35] The polyethylene-glycol 100 section of a mean molecular weight 3000 and the maleic-anhydride 4.9 
section were added to the 4 Thu openings flask of 1L equipped with example 3 thermometer, the capacitor, and 
the agitator, and the polyester resin which heats at 120 degrees C, is made to continue the reaction during a 
tertiary stage, and has two or more carboxyl groups in a molecule was obtained. Subsequently, the triethylamine 
0.5 section was added as the bisphenol A mold epoxy resin 14.6 section and a catalyst with weight per epoxy 
equivalent 190, the reaction was performed at 120 degrees C for 4 hours, and the resultant was taken out. 
[0036] The equivalent ratio of a polyethylene glycol / maleic anhydride / epoxy resin is 1/1.5/1.2. Structural 
analysis of a product was performed like the example 1. In the infrared absorption spectrum, when characteristic 
absorption was in 1720cm-1, existence of ester has been checked. In NMR, existence of the ester of a 
polyethylene glycol and hexahydrophthalic acid has been checked by absorption (64 ppm and 68 ppm). Existence 
of the ester of an epoxy resin and a maleic acid has been checked by absorption (73 ppm and 74 ppm). 
Moreover, number average molecular weight was about 4000 by GPC analysis. It is presumed that the matter 
expressed with a structure expression according to claim 1 by the above thing was obtained. 
[0037] As the polyethylene-glycol 100 section, the adipic-acid 19.1 section, and the catalyst of a mean 
molecular weight 8000, added the caustic soda 1 section, the reaction was made to continue at 200 degrees C 
for 2 hours in the 4 Thu openings flask of 1L equipped with example 4 thermometer, the capacitor, and the 
agitator, and polyester resin was obtained in it. Subsequently, temperature was lowered to 120 degrees 0, the 
bisphenol A mold epoxy resin 25.1 section with weight per epoxy equivalent 190 was added, the reaction was 
performed at 120 degrees C for 4 hours, and the resultant was taken out. 

[0038] The equivalent ratio of a polyethylene glycol / adipic acid / epoxy resin is 2. [ 1/]/2.6. Structural analysis 
of a product was performed like the example 1. In the infrared absorption spectrum, when characteristic 
absorption was in 1720cm-1, existence of ester has been checked. In NMR, existence of the ester of a 
polyethylene glycol and hexahydrophthalic acid has been checked by absorption (64 ppm and 68 ppm). Existence 
of the ester of an epoxy resin and a maleic acid has been checked by absorption (73 ppm and 74 ppm). 
Moreover, number average molecular weight was about 4400 by GPC analysis. It is presumed that the matter 
expressed with a structure expression according to claim 1 by the above thing was obtained. 
[0039] By the 3-mil applicator, the mixture of the 50% water-solution 100 section of the epoxy resin obtained in 
the application 1 example 1 and the polyamide amine system curing agent 100 commercial section was applied to 
the glass plate. 4-5 hours after, it was hard and tough chemical resistance and paint film excellent in especially 
the water resisting property were obtained, 

[0040] By the 3-mil applicator, the mixture of the 50% water-solution 100 section of the epoxy resin obtained in 
the application 2 example 2 and the polyamide amine system curing agent 100 commercial section was applied to 
the glass plate. 4-5 hours after, it was hard and tough chemical resistance and paint film which was rich in 
especially the water resisting property were obtained. 

[0041] The mixture of the 50% water-solution 100 section of the epoxy resin obtained in the application 3 
example 4 and the polyamide amine system curing agent 100 commercial section was applied to the glass plate 
in 3-mil PUPURIKE-TA - 4 - 5 hours after, it was hard and tough chemical resistance and paint film which was 
rich in especially the water resisting property were obtained. 
[0042] 
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* NOTICES *. 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the 13C-nuclear~magnetic-resonance spectrum of the epoxy resin obtained in the example 1. 
[Drawing 2] It is the infrared absorption spectrum obtained in the example 1. 



[Translation done.] 
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[Effect of the Invention] Aquosity-izing is possible for the epoxy resin of this invention, and by using together 
with curing agents, such as a polyamide amine system, especially a water resisting property can obtain a good 
paint film, and this water solution comes, and is used in a coating, the adhesives field, etc. 



[Translation done.] 
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[000 9 ] c©afi«. e.n.5.x^K=^^'><g}flisic;sfe 

^!Kj©x^+v-^S*s 1 5 0 0 0 0«±i K) . 
[0010] 

■c. H*ttK«n4Sf«&x;i<+j^^agRo'^E-©ijjg:^r 

(0 0 1 1 ] 

X L/ >$R^ Wr S ^ (ir Ji/ 3 - ;u <b ^ffi* ;u;l<> 
2 <HJU:©*^l"P+ -VJUaiWr ^. sl< x;^ T^jU^fli© 



4 



3 

[0012] ttj:t>1o^ *#£?^(iTfeOtgj«^-C^3n 
•S^^Sl 5 0.0~5 0 0 00Oid<+ix<S}fl§, 

CHj-CH-CHi-O-R'-O-CH: 

-j- (CH.CHiO)»-C-R'-( 

II I 

V. O ( 
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4 

5i<+i^«J)!gi*JSf&3-lfSCi^$Si<h'r€>»^fi 1 5 0 
0-5 0 0 0 o<Dx;i<+s^^fli(D8?jg:;5rS6^Mf ^, 

[0013] 
[it2] 

-CH-CHi-O-C-R^-C-O- 
I II II 

OH O O 



-CH.-CH-CH2-' 

I 

OH 

[0 0 14] RMi^^2-l OCOiSifl. ^ 

,C (R^) aC^H.^^-To CCOCR^^HS/cfc^CHa 
^/T^-To ] *:#60JO«jSStc*5t:t-SilSOiIL#(4<D:t 
:^i>x^U>if( (CH,CH,0) CDjgOilUi^n^. 
ffl±2 0-5 0 0-C*€>C<i:;&WSLCio 20^^A^^ 

0.tOA^<J^j:'S<biJ7k14*Wj:*5n4«r6l^*0. » 

[0015] *:^H^cDtti§SCCfctf€»RU3:^^Si2-' 

1 o(D:^;i/*>^(D^s^^-r^^. a:$i. s/c« 

bKn:7^-;UK, x> Fy5=-U>'f- h-^b Kd:7^- 

[0016] ^ffi:^>^UjK>KO^^IKl7&^ 1 0 cfc 53;^^ 

(Dtgj§S;tC:teC:f^RM*. C.H.C (R') ^C,H,^tc 
litCH.C (R^) .CsH^OCHjCH (OH) C H, C 
aH,r*0. R^«HSA:t*CH,*^-ro cn6«tf>^ 
:7:t:-/-;l'A^3^dJb'X:7xy-;l/F<txb*^ajUb K 

To 

[0017] 

[its] 

-j- <CHaCH»0)n-C -Ri,C-4- 

T 'i at 



>-Ra «o -CH»-CH-CHa 

v 

to 0 1 8 } ±gE^«3iIL/mtt©iNI«5iIL?g[m» 1 S/c 

20 OJc-SO-C. Sf*0<«ct,>. 

[0019) *^Ha©x;i<+-><8}Hior)^T-S« 1500 

-5 00 0 0-e&-s. :»^fi*n 5 0 0 io/hsuti^ 

^•fi»55 0 0 0 0 J:'3;'c^C^lS-^K«, 
[0 02 0 ] :$:#e?g©x;i<+->1|}fg{j, («1^«;X©S{® 

acc; (J(JiT^— Xfiit^^) 3#rff ?>tl-S^F«3K2 

[0 02 1 ] 5JT-F«iCC^';jf + '>i5^U>ili?rWr5^ 
ffiT;l/3 - ;U®f^et)''d: 4>©B!J< y X ^ u > y >; n - ;l/ 

i5tn{i2 0~5 0 0©4»©*1W* Ll^ 

40 [002 2] ^mij)i'4i>m^tcit-^<Dmm^mt. m. 

C«<B$. 7-5'-jUK. ri^f>K. ■fe-'<^>K> 

[002 3] ^5-^f*3tC2fiW±©x;i<+t/S?:Wr.Sx 
50 jP^i^^fliifi. e»l7Ltftr;^7xy-;UA*fc«tr;^7 



C4) 

S 

i y - ;V F i I f 4/ D ;U t K 'J > <b «:Slt. S 1±-C»6n 
[0 0 24} ^^fflfiT;l'3-;l'<!:*fflB*;l'7K>KS/fc«-e 

^fBT^I/^ - Jl'©;^<S?S<D 1 ^aK:*tL-CtJffi*JUjJ<> 
KC^^bJl^+i^-iUS* 1 . 5-2. 2^S{C-rS©*5» 

[0025] *;U5K+ i'^uajii 1 . 5 ^fi J: 0 fc/h? t,» lO 

ti^tc « , f# 6 n S X + >'«}B§*5!iJ>i!«± tciS^J-it 
l/-C3S©tta*i±#t-^©-CWS0< J&C». $/c2. 2 

[002 6] l|-XS©SJCc:;^fr«iim©xXx;WtS 
rtvCDiS^tCig O i>, B.^'i&mt 2 5 0 -CJWT-Cab 0 . ^ 

tf. 1 oom«©ffis-c, ^isiiis/citaaoiijfigo 20 

[0 02 7] ^^ici3)v^-^u)\^^mti>^^'}x-y^ 
T-;U^Bi i :9^F*9tc 2 <@«±©x jf<=l= i-S* ^ X d< 
+ i <DmrJM(OmZU , 4< X ;^ 7- ;Ht}flg© ;?7 
)\'-^^iy)\^m<o 1 ^fi«:j^L/rx--t;+i^ejg|cDxd<+i' 
S0 1^SJiLh?rSIt>3#S!£.S*i*6. 2|s:|%BJ©X7K 

fflJi(±©X;J<+ ixtt^&Wr •2)X;J<+i^^flg©X;J<+ JxiS 
*1. 5SSfe(±i-rS©*iSf*Ll>. 30 
[002 8] m~XS©StEjaK« 1 0 0 'C- 1 5 0 -C 

5=-;i/r2>. 2 -x5=-;U4-j<^ju-< 5 i^y-.'i'fc.fco* 
[002 9] :$:^HJ©x;K=<=i^1^m. ^jg^f^O . 

[0030] 

[003 1 ] mmm 1 

SSst, =l>7'>-t^-> isms^m/ci L©4-;'P7 
7;^n:c^i^^^^fi3 0 0 0©^';x5^u>i/U :n-jU 

43. ISP. ^i^^^fis 00 o©*f'jx?-u>y'; 3 

-JU5 6. iaiJSCf«S*vU-r>K4. 2ap*m. 1 50 
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2 0*C{ctti?^L3B#raSJt:?r«^L. ^^^4^^C2 <11J(± 
©*>i/jK+t/Ji'«*wr^.5j<uxx7">i/^fli^j§fc. ;x 
i>rxjt<+'>^Si 9 o*J$otr.?^7x>'-ji/ASx* 

+~>^fll2 0. 9g|5. RO'M^SiUr h ';7xx;Us^X 
7.f>0. 2gp*»nA, 1 2 0'C-C4B#raiSIc:?:m\ 

[0032] jj<';x5^u>e^y=j-;u/ii*vu-f>K 

/xrK+i^^flt©^SJ:b« 1/2/2. 6-C*S, 
!K)©55^5^i^®jR;^-i^ h>'URO'"C-NMR^W€rm> 
<«jS»*T*tfofc. 5SiW®jRX'>ti7 h;U-CB. 172 

0 c m- ' tCi^KiR $, .J C i K: J: «3 X X f- Jl'©??^5E*5 
fiiiSai*/c. NMRt?«. 64ppm*jJ:0'6 8ppm 
©KiR«:J:»5. ;i<';x5=^u>i/iJri-;|/i-v'U-r>K<D 
x;^ 7-;U©??a3!>5Sliigj±l3fe/t. 73ppm<i:74ppm 
©"RiRtC ct X i^iUfli i V U ^ >K©x X f-^UOi? 

*«J2 6 0 0T?*-5fc. JW±© Cite J: 011*^11248© 

[0 03 3] mmmz 

astt. ^^f'v-y--. jgms*fiiA/ti L©4-:'pr/ 

7X=iK^l&^^fi8 0 0 0®!i<';xg^u>yj 

1 0 0g|JSO*M*>9'.'l'-^+1^b Kn7^»;UK4. iSa 

^jrapt. 1 2 0 'CK.uamL3^fSimt^^mf^sitx^^ 

'pic2m&.±cD*))V7i<d^iy}m^mri^<j x;^7-;i/^ 

flg^rfffc. ;X(-^-Cxx}<+i/^g 1 9 0 <&J$r>f;^7 X y 
- ;USx;K+ i^^Bg 12.3 gBSO'ftiiii L r h U 7 x 

x;^;^;^7 ^ >o. 2gp%/raA 1 2 ox;-c4B#ifflsi£;* 
[0 034] -•J<';x5^u>y>; n-;u/ti7j<.^5^;U'^+ 

tJ- 1 K O 7 5r Jl'^x :J<+ '>«J)!i©^fiJ:b« 1 / 2 / 

2. 6f*5o HSfetail il5HiK:^^©^jg^«f?:tf 
■jtc, ^^9\-m'Ri\Sl.^-^i' Y-^VClt. 1 7 2 0 cm-HC!RF 
tt>RiR*s* SCitCfciJxj^ 7";U©i?aASSIffi|-C t fc, 
NMR-C«. 6 4 p p m*i<fct>'6 8 p pm©®iRCCct 

Xy^^;l.©??iEAJfiii2-C#fc. 73ppmi74ppm 
©[RiR«: J: «3 x ^+ ix^flg <t -v u >^©x r-;u©# 

$f)4 0 0 0-C*o/c. Jil±©C ttCiOit^^llBtg© 

[0 0 3 5] l?SfeW3 

7.::^n«:¥i^^H=-S3 0 0 0©jK'Jx^U>d/i» 

1 0 0g|5RJ>'^7K-7H'>®f4. 9gq4JlO^. 12 0'C 

Kflni^b 3 wraisjS^iffiMs-fir^^^^tc 2 (i«±©* 
;u^+i^;l/a<&Wr.2>^';x;^f-;HHfll?r»/c. -Xc^-C 
x^+»^^fil 9 0?:f$-:>krx7xy-jl/AMx;tr=<^i' 
♦I}flgl4. 6g|5SO'fi4S«<hb-C f- 'Jxg^Jl.T5>0. 5 
SP^rm. 1 2 0'C-C4B$raScr.«rtf(,\ JStoifiKI?)^: 

axotBt/fc. 



(5) 
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[0 03 6] '•i<';x?-u>i/i;a-;b/M7K-7H'>S 

/s.;ii^umm<Dmmttiti/'i . 5/1. 2r*«>. 

(tX;^-^5' h;ut?li, 1 7 2 0 cm-'K:#14?RiR*s*sc 
4 p pm*j4:iyf6 8 p pmCDKi|X«:J:«J. d^'Jx^uv 
tiS.-C^/t, 7 3 p pmi 7 4 p pmOD®iRK:J:Oxd< 
X. GPC^W«:<l:0?^TJ^^J^^S«ifi5j4O 0 0-C*-o 10 

tc^ m±.<D c i J: 1 i2i8ofli3SiCT?«t>3 n 
CO 03 7 3 mmm4 

saw. 3>f^>1^-. ^J$ti^:<SA)rcl L©4-;'n:7 

7;^=iJc^i^^S8 0 0 o©-i<';x?-u>i/>; 

y - y 1 Sis^/JD;?. 2 0 0 -c-c 2 msimtiism$-t±. 

-i<yx;^f-;HSfli4ff/c» 1 2 O-CJCjaS^rTlf 

x;j<=^~>^fii 9 0?:f#-otf;^:7*y-;l/ASx^ 
+S'«fli 2 5. 1 gPiSr*n;lr 1 2 0 'Cr 4 ^IBSlS^ff 20 

[0 03 8] ^•Jx9^u>^/^';3-;U/TJ;'f>^x 
sK+i/WJIgCD^aJttil/2. /2. 6-C*-5. J^«a| 

i'hJU-CiJ. 1 7 2 0 cm-'(Ci^14®l|X*5A^C<»:(ca: 
r)x;^f-;|/©#«E*iHllg-C*/c. NMRt?«. 64pp 
mfca:CJ'*6 8 p pm(DSii|K{Ccfc»3. 3j<';x^U>y; =i 
-;Ui-^+1ft 4if;UK<Dxx-f-;KDi?^5E*i{iiS-C 
7 3 p pmi 7 4 p pmCD®i)XK:J:i3x;J<+ixttJ 
fl§<i:-^u^>®!©x;;^f-;KD?¥ffi3!>^lia!r^r}fc. X. G 30 
PC»*f«:J:»3Sfc^i^^S»*«j4 4 0 0r*o/c. ti* 
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[0039] utismm 1 

1 1 rff 6nft:x;i<+->^fl§©5 0%7k?if^ 1 0 0 



gPi rUK©^ U T 5 K r 5 >3^g!{t5iJ 1 0 0 gB©il^«) 
^&3 S;U©r:/'J^r-5r-{cr. :«/^;^S«:M?SL/c. 
4~5lSJraa. S<. iBli4©*S. WHoTitt. ^CCW* 

[0 04 0] stmm2 

mmm2 ■c»?>nA:xji<+'>«flt©5 o%7K^ i o o 
gut iUM©^ «; T 5 K T 5 >ifMitm 1 0 0 a5©ii^iB! 

?r3 SJU©T 7" ^J-tC-C. ^^;^S{C^?)JL//i:. 

4~58*ra^. ®<. «iitt©*s. mm&\i.. it{c»* 

[0 04 1 ] t&fflWS 

gpimssosK y r 2 FT 5 :ymmitm i o o sp©ii^#i 

i 3 S. )\^<Dy-:f V -ir - ^ - ICX , i:f'7Zi^K.mffiLtc. 
4->-5B$FatS. ii!<> |lfltt©*S. mm&^. !Nf«:iIit* 

[0 042] 

[^I3©ji5!)ll] *^l§©x;l<+i'^BiCi. *tt{b*SoItig 
T* 0 . C ©*^^»!j< U T 5 F T 5 >*^©i!< tSU i 

[Sffi©fS*i^ciJi§B] 

[01 ] lli6t«l-C»6n/cX!i<+i^«)!t©"C-^fiS 
5. 



[01] 




400cm 



C6) 
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[132} 



nw *iii»<ii n »i H »i>ff 



id 



Jill 




— I 1 r— T 1 r I 1 r— T 1 1 1 1 1 1— i 1 » i 1 1 1 » 

220 200 eo J60 f40 I20 100 80 eO 40 20 0 -10 PPM 



